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%DFNJURXQG
*OREDOO\PRUHWKDQRIWKHZRUOGSRSXODWLRQRZQVDPRELOH
GHYLFHULVLQJWRQHDUO\LQWKHGHYHORSHGZRUOG>@'LJLWDO
WHFKQRORJ\XVHLVEHFRPLQJLQWHJUDWHGLQWRRXUGDLO\OLYHVDQG
FOHDUO\ KDV SRWHQWLDO WR SURPRWH SK\VLFDO DQG SV\FKRORJLFDO
ZHOOEHLQJ>@'LJLWDOKHDOWKLVVHHQDVKDYLQJWKHSRWHQWLDOWR
WUDQVIRUPKHDOWKFDUH>@DWDWLPHZKHQFKDQJLQJSRSXODWLRQ
GHPRJUDSKLFV DQG ULVLQJ OHYHOV RI FKURQLF LOOQHVV DQG
PXOWLPRUELGLW\WKHSUHVHQFHRIRUPRUHORQJWHUPFRQGLWLRQV
PDNHFKDQJHLPSHUDWLYH>@+RZHYHUWKLVRSSRUWXQLW\SUHVHQWV
D QXPEHU RI FKDOOHQJHV DV GHYHORSHUV PXVW WDFNOH D FXUUHQW
XQGHUXVH RI UHDGLO\ DYDLODEOH GLJLWDO KHDOWK LQQRYDWLRQV DQG
WKHUHLVDQHHGIRUPRUHHYLGHQFHWRDLGXQGHUVWDQGLQJRIZKDW
LVRIYDOXHWRXVHUV>@,QUHFHQW\HDUVWKH8QLWHG.LQJGRP
KDV SULRULWL]HG GHYHORSLQJ D GLJLWDO KHDOWK VWUDWHJ\ WR EH
LPSOHPHQWHGQDWLRQDOO\>@$NH\GULYLQJIRUFHEHKLQGGLJLWDO
KHDOWKLVWKHQHHGWRPRYHWRPRUHFRVWHIIHFWLYHKHDOWKFDUH
GHOLYHU\PRGHOVZLWKWKH1DWLRQDO,QVWLWXWHIRU+HDOWKDQG&DUH
([FHOOHQFH1,&(DQQRXQFLQJSODQVWRGHYHORSDQHZGLJLWDO
KHDOWKDSSVHYDOXDWLRQV\VWHPWRUHVSRQGWRWKHUHFHQWJURZWK
LQ GLJLWDO KHDOWK 'LJLWDO KHDOWK SDUWLFXODUO\ PRELOH KHDOWK
P+HDOWK UHIHUV WRUDLVLQJDZDUHQHVVRIKHDOWK LQIRUPDWLRQ
YLDPRELOHRUZLUHOHVVGHYLFHV DQGKDVWKHSRWHQWLDOWRSURYLGH
DQDOWHUQDWLYH OHVV UHVRXUFHLQWHQVLYHGHOLYHU\RIKHDOWK WRD
FKDQJLQJSRSXODWLRQ>@,QWKHLUPRVWUHFHQWFRPPXQLFDWLRQV
UHSRUW2IFRPGHFODUHGWKH8QLWHG.LQJGRPWREHDVPDUWSKRQH
VRFLHW\ ZLWK PRUH WKDQ  RI WKH SRSXODWLRQ RZQLQJ D
VPDUWSKRQH>@7KHQXPEHURIP+HDOWKDSSVFRQWLQXHVWRJURZ
DWDQHYHULQFUHDVLQJSDFHZLWKDVPDQ\DVKHDOWKDSSV
DYDLODEOHLQDQGQHZKHDOWKDSSVDGGHGWRPDMRU
DSSVWRUHVLQWKHODVW\HDU>@+RZHYHUH[LVWLQJVWXGLHVKDYH
GHPRQVWUDWHG WKH FRPSOH[ DQG KLJKO\ YDULDEOH QDWXUH RI
LPSOHPHQWLQJ VXFFHVVIXO ZHOOEHLQJ GLJLWDO WHFKQRORJLHV DQG
WRROV>@
P+HDOWKWHFKQRORJ\VKRXOGEHIOH[LEOHDQGDFFHVVLEOHIRUERWK
XVHUVDQGSUDFWLWLRQHUV>@8VLQJGLJLWDOGHYLFHVDOVRHQDEOHV
XVHUV WR FUHDWH SODWIRUPV IRU VXSSRUW DQG VHOIPDQDJHPHQW
SURYLGLQJRSSRUWXQLWLHVIRUZLGHUDVSHFWVRIRQH¶VZHOOEHLQJ
WREHLPSURYHG/RRNLQJEH\RQGKHDOWKWRLQFOXGHQRQKHDOWK
DVSHFWVRITXDOLW\RIOLIHVXFKDVRQH¶VVHQVHRIHPSRZHUPHQW
DQG DELOLW\ WR SDUWLFLSDWH LQ FRPPXQLW\ DFWLYLWLHV KDV
LQFUHDVLQJO\EHFRPHDIRFDOSRLQWRIKHDOWKVHUYLFHLQWHUYHQWLRQV
>@ )XUWKHUPRUH 1,&( KDV HPSKDVL]HG WKH QHHG IRU
VXFFHVVIXOFRPPXQLW\HQJDJHPHQWLQLWLDWLYHVE\KHDOWKVHUYLFHV
WRSURGXFHSRVLWLYHKHDOWKJDLQVDQGWDFNOHKHDOWKLQHTXDOLWLHV
>@ +RZHYHU WKH SHUVRQDOL]DWLRQ RI GLJLWDO KHDOWK
WHFKQRORJLHVDQG WKHLU IRFXVRQ VHHNLQJ WR LPSURYHPXOWLSOH
EURDGHU DVSHFWV RI KHDOWK SRVH D QXPEHU RI FKDOOHQJHV IRU
HFRQRPLFHYDOXDWLRQVLQGHWHUPLQLQJWKHYDOXHRIWKHLUGHOLYHU\
DQG RXWFRPHV >@ ,VVXHV LQFOXGH WKH QHHG IRU ZLGHU
PHDVXUHPHQWRIFRVWVDQGEHQHILWVDVZHOODVWKHKDQGOLQJRI
GHYHORSPHQWFRVWV>@
,Q WKLV SDSHU ZH SUHVHQW D FRQWLQJHQW YDOXDWLRQ &9
ZLOOLQJQHVVWRSD\:73VWXG\IRUDK\SRWKHWLFDOP+HDOWKDSS
WKDWZRXOGGHOLYHUDJDLQVWZHOOEHLQJRXWFRPHVDORQJVLGHDQ\
RWKHU KHDOWK VHUYLFHV RU WUHDWPHQWV 7KH VWXG\ H[DPLQHV WKH
YDOXH WKH SXEOLF SODFHV RQ LPSURYLQJ EURDGHU ZHOOEHLQJ
RXWFRPHV ZLWK P+HDOWK 7KLV ZDV SDUW RI D ZLGHU SURJUDP
GHOLYHULQJDVVLVWHGOLYLQJOLIHVW\OHVDWVFDOH GDOODV7KHGDOODV
SURJUDP ODXQFKHG LQ  DQG IXQGHG E\ ,QQRYDWH 8.
HVWDEOLVKHG  PXOWLDJHQF\ FRPPXQLWLHV DFURVV WKH 8QLWHG
.LQJGRP ZKR ZHUH WR VKRZ ³KRZ LQGHSHQGHQW OLYLQJ
WHFKQRORJLHV VHUYLFHV DQG V\VWHPV FDQ EH XVHG WR SURPRWH
ZHOOEHLQJDQGSURYLGHLQWHJUDWHGWRSTXDOLW\KHDOWKDQGFDUH
HQDEOLQJSHRSOHWROLYHLQGHSHQGHQWO\´>@7KHVHFRPPXQLWLHV
ZRUNHG LQ FROODERUDWLRQ ZLWK D QXPEHU RI VWDNHKROGHUV
LQFOXGLQJKHDOWKFDUHVHUYLFHVLQGXVWU\WKLUGVHFWRUYROXQWDU\
RUJDQL]DWLRQVDQGDFDGHPLFDQGJRYHUQPHQWERGLHVWRH[SORUH
KRZGLJLWDOKHDOWKFDQEHGHOLYHUHGVXFFHVVIXOO\IRUSUHYHQWDWLYH
FDUHDQGWRSURPRWHZHOOEHLQJDFURVVWKH8QLWHG.LQJGRP>@
)XUWKHU GHWDLOV RI WKH FRPPXQLWLHV DQG WKHLU DVVRFLDWHG
SDUWQHUVKLSVKDYHSUHYLRXVO\EHHQUHSRUWHG>@
([LVWLQJ6WXGLHV
5HVHDUFKRQ:73IRUVSHFLILFWUHDWPHQWRUGLVHDVHPDQDJHPHQW
XVLQJGLJLWDOKHDOWKWHFKQRORJLHVKDVEHHQFRQGXFWHGEXWLVVWLOO
LQLWVLQIDQF\,Q,UHODQGWKH\KDYHH[DPLQHGZRPHQ¶VYDOXDWLRQ
RI DQ LQWHJUDWHG DSS DQG VWDQGDORQH DSS IRU SRVWRSHUDWLYH
PRQLWRULQJ SRVW FHVDUHDQ VHFWLRQ >@ :73 OHYHOV ZHUH
FRQVLGHUDEO\VPDOOHUWKDQDQWLFLSDWHGDQGWKLVZDVDWWULEXWHG
WR WKHSDUWLFLSDQW¶V H[SHULHQFHVRI SD\LQJ VPDOO DPRXQWV IRU
PRELOHSKRQHDSSVSUHYLRXVO\>@,Q%DQJODGHVKDFRXQWU\
ZKHUHKHDOWKFDUHLVSURYLGHGRQDIHHIRUVHUYLFHEDVLV:73
IRU PRELOH SKRQH VKRUW PHVVDJH VHUYLFH WH[W PHVVDJLQJ WR
SURPRWH GLDEHWHV VHOIPDQDJHPHQW ZDV H[SORUHG >@ 7KH
UHVHDUFKHUV IRXQG WKDW SDUWLFLSDQWVZHUH JHQHUDOO\ ZLOOLQJ WR
SD\IRUWKHVHUYLFHDQGWKDWWKRVHPDOHVZLWKKLJKHUKRXVHKROG
LQFRPHDQGKLJKHU OHYHOVRI HGXFDWLRQ UHSRUWHGKLJKHU:73
OHYHOV+RZHYHUUHVHDUFKRQ:73IRUP+HDOWKDSSVORRNLQJ
DWLPSURYLQJEURDGHUOLIHVW\OHZHOOEHLQJRXWFRPHVLVFXUUHQWO\
DQ XQGHUVWXGLHG DUHD 7KLV VWXG\ VHHNV WR EXLOG RQ SUHYLRXV
VWXGLHVVXFKDVWKDWE\&DOODQDQG2¶6KHD>@ZKLFKIRFXVHG
RQGHWHUPLQLQJVRFLHWDOYDOXHVIRUGLIIHUHQWWHOHFDUHVROXWLRQV
IRU ROGHU SHRSOH 7KHLU VWXG\ GHPRQVWUDWHV WKDW WKHUH LV D
SUHIHUHQFHIRUGHYHORSLQJVXSSRUWLYHWHFKQRORJLHVZKLFKVHHN
WRNHHSROGHUSHRSOHLQWKHLUFRPPXQLW\DQGWKDWDERYHWHOHFDUH
IRUSK\VLFDORUFRJQLWLYHFDUHQHHGVVWURQJHVWSUHIHUHQFHVZHUH
IRUWHOHFDUHWKDWVRXJKWWRLPSURYHXVHU¶VVRFLDOFRQQHFWLRQV
7KLVSRWHQWLDOIRUP+HDOWKDVDQLQGLYLGXDO¶VRZQWDLORUHG KHDOWK
VHUYLFH LV IXUWKHUHPSKDVL]HGE\UHVHDUFKHUVVXFKDV.ODVQMD
DQG3UDWW >@ZKRDUJXH WKDW LIGHOLYHUHG LQD VHQVLWLYHDQG
DSSURSULDWHPDQQHUP+HDOWKFRXOGEHHIIHFWLYHLQPDQDJLQJ
ERWKVSHFLILFGLVHDVHVDQGJHQHUDOKHDOWKZKLOHDOVRHQDEOLQJ
FRPPXQLWLHVWRVXSSRUWRQHDQRWKHU7KLVZRXOGDOORZYLUWXDO
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QHWZRUNVRUFRPPXQLWLHVRIXVHUVZLWKVLPLODUJRDOVRUORFDWLRQ
WR FRQQHFW WR RQH DQRWKHU >@ 5HYLHZV RI P+HDOWK
LQWHUYHQWLRQV KDYH GHPRQVWUDWHG WKDW IHZ HYDOXDWLRQV KDYH
FDSWXUHGGDWDWKDWDOORZIRUFRQVLGHUDWLRQRIHFRQRPLFRXWFRPHV
DQGRYHUDOOHIIHFWLYHQHVVDQGFRVWHIIHFWLYHQHVVRILQWHUYHQWLRQV
>@7KHODFNRIVWDQGDUGL]DWLRQLQWKHGHOLYHU\RIP+HDOWK
SURJUDPVPHDQVWKDWFXUUHQWO\IXOOVRFLHWDORXWFRPHVDUHQRW
EHLQJFDSWXUHGDQGGHFLVLRQPDNHUVFDQQRWPDNHIXOO\LQIRUPHG
GHFLVLRQVZKHQFRPSDULQJ WKHFRVWHIIHFWLYHQHVVRIGLIIHUHQW
SURJUDPV>@7KHSRWHQWLDOWRXQGHUVWDQGWKHYDOXHWKHSXEOLF
SODFHV RQ DVSHFWV RI EURDGHU ZHOOEHLQJ OLIHVW\OH RU RWKHU
PHDVXUHV RI LQGLYLGXDO DXWRQRP\ LV LPSRUWDQW DQG D
PXFKQHHGHG DGYDQFH LQ HYDOXDWLRQV RI WKHVH W\SHV RI
SHUVRQFHQWHUHG GLJLWDO KHDOWK DQG ZHOOQHVV SURGXFWV DQG
VHUYLFHV,QGHHGJXLGHOLQHVIRUSURGXFLQJKLJKTXDOLW\HYLGHQFH
RI GLJLWDO KHDOWK SURJUDPV KDYH HPSKDVL]HG WKH QHHG IRU
DSSURSULDWH DQDO\WLFDO PHWKRGRORJ\ WKDW FDQ FDSWXUH WKHVH
QRQFRVWUHODWHGRXWFRPHV>@
%URDGHU/LIHVW\OH2XWFRPHV7KH&V
$VWKHQDPHRIGDOODVH[SOLFLWO\KLJKOLJKWVWKHSURJUDPIURP
WKH RXWVHW KDG DQ HPSKDVLV RQ PDNLQJ D SRVLWLYH LPSDFW RQ
FLWL]HQV¶OLIHVW\OHVPRYLQJDZD\IURPDSXUHO\PHGLFDOPRGHO
$V WKH GDOODV FRPPXQLWLHV¶ LPSOHPHQWDWLRQ SODQV LQFOXGHG
VSHFLILF WDUJHWV RQ UHFUXLWPHQW QXPEHU WKH SURJUDP IXQGHU
,QQRYDWH8.WRRNVWHSVWRHQVXUHWKDWLPSDFWRQOLIHVW\OHVFRXOG
DOVR EH REMHFWLYHO\ PHDVXUHG DV SDUW RI WKH EURDGHU GDOODV
LQLWLDWLYHV¶GHSOR\PHQW)RUWKLVSXUSRVHLWSURSRVHGWKHXVH
RI  NH\ FRQFHSWV WKDW FRXOG GHPRQVWUDWH FRPPRQDOLW\ RI
SXUSRVH IRU WKHEURDGHU SURJUDP UHJDUGOHVVRI WKHGHWDLOV RI
HDFK RI WKH PDQ\ FRPPXQLWLHV¶ LQWHUYHQWLRQV 7KHVH NH\
FRQFHSWVZHUHFDOOHGWKH&VQDPHO\FRQQHFWHGQHVVFRQWURO
FKRLFHFROODERUDWLRQFRPPXQLW\DQGFRQWULEXWLRQ7RDFKLHYH
VRPHGHJUHHRIFRQVHQVXVRQKRZWKHVHNH\FRQFHSWVFRXOGEH
DSSOLHGWRHDFKFRPPXQLW\LPSOHPHQWDWLRQSODQDZRUNVKRS
ZDVRUJDQL]HGDWWKHRXWVHWRIWKHSURJUDPE\,QQRYDWH8.LQ
-XQH%LUPLQJKDP.H\UHSUHVHQWDWLYHVIURPWKHSURJUDP
IXQGHUWKHGDOODVFRPPXQLWLHVDQGWKHSURJUDPHYDOXDWLRQ
WHDPLH8QLYHUVLW\RI*ODVJRZDWWHQGHGWKLVZRUNVKRS'XULQJ
WKH ZRUNVKRS D VHULHV RI IRFXV JURXSV ZDV XQGHUWDNHQ WR
GHYHORSDQGLWHUDWLYHO\UHILQHDGHWDLOHGPDSSLQJRIKRZWKH
&VDSSOLHGWRHDFKFRPPXQLW\¶VVSHFLILFLPSOHPHQWDWLRQSODQ
>@7DEOH >@DOVRGHPRQVWUDWHVKRZP+HDOWKDSS
IHDWXUHVFRXOGIRVWHUDQGLPSURYHDXVHU¶VVHQVHRIHDFKRIWKH
&V
7DEOH ,QQRYDWH8.&V
([DPSOHRIFRQFHSWDVDPRELOHKHDOWKDSSIHDWXUH'HILQLWLRQ&RQFHSW
&DOODQGPHVVDJLQJIHDWXUHVWRFRQQHFWGLUHFWO\WRIULHQGVRU
IDPLO\ORFDOKHDOWKFDUHDQGRWKHUXVHUVZLWKVLPLODUKHDOWK
FRQGLWLRQVRUJRDOVLQWKHLUQHWZRUN
&RQQHFWLRQVDQGQHWZRUNLQJEHWZHHQLQGLYLGXDOV
WKURXJKUHDORUYLUWXDOLQWHUDFWLRQ
&RQQHFWHGQHVV
$ELOLW\WRSHUVRQDOL]HSURILOHDQGFUHDWHKHDOWKJRDOVDQG
GHWDLOVRIWKHLUKHDOWKVWDWXV&DQFRQWUROZKRFDQVHHDVSHFWV
RIWKHLUKHDOWKVWDWXVWKH\ZLVKWRVKDUHDQGUHIOHFWRQZKDW
LVKDSSHQLQJLQWKHLUOLYHV
,QGLYLGXDOV¶DELOLW\WRFRQWUROWKHLURZQKHDOWKFDUHDQG
ZHOOEHLQJ
&RQWURO
%HLQJSURYLGHGZLWKDVXLWHRIDOWHUQDWLYHDSSVWRPDQDJH
V\PSWRPVDWKRPH
&KRLFHLQWHUPVRISURGXFWVVHUYLFHVDQGV\VWHPV
DYDLODEOHWRVXLWQHHGV
&KRLFH
&DQVKDUHKHDOWKGDWDZLWKRWKHUVDQGFRQWULEXWHWRIRUXPV
WRUDLVHLVVXHVDQGVKDUHH[SHULHQFHV
2UJDQL]DWLRQVDQGFRPPXQLWLHVFROODERUDWLQJWRJHWKHU
WRGHYHORSDQGGHOLYHUSURGXFWVV\VWHPVDQGVHUYLFHV
&ROODERUDWLRQ
&DQVKDUHWRDQGOLQNZLWK:HEEDVHGDQGORFDOFRPPXQLWLHV
WKURXJKVRFLDOPHGLDDQGFDQJDLQLQIRUPDWLRQDERXWORFDO
FRPPXQLW\UHVRXUFHVWKDWPLJKWEHKHOSIXOIRULQGLYLGXDOV
RUWKHLUFDUHJLYHUV
,QGLYLGXDOVWKDWDUHSDUWRIDFRPPXQLW\UDWKHUWKDQ
OLYLQJLQLVRODWLRQFRQQHFWHGWRRWKHUVZLWKVKDUHG
QHHGVLQWHUHVWVDQGDLPV
&RPPXQLW\
%\VHOHFWLQJWKHLUKRPH ORFDWLRQDQGWKHLULQWHUHVWDUHDVLQ
GLYLGXDOVFDQUHFHLYHDOHUWVDERXWORFDOKDSSHQLQJVDQGFDQ
DOVRRUJDQL]HWKHLURZQHYHQWVRUJURXSV
,QGLYLGXDOV¶DELOLW\WRFRQWULEXWHWRWKHLUORFDOFRPPX
QLW\
&RQWULEXWLRQ
Methods
&RQWLQJHQW9DOXDWLRQ
&9LVDIRUPRIVWDWHGSUHIHUHQFHPHWKRGRORJ\XVHGWRHVWLPDWH
ZHOIDUH JDLQV RU ORVVHV &9 DOORZV UHVHDUFKHUV WR YDOXH
QRQPDUNHWFRPPRGLWLHV>@,QWKHDEVHQFHRIDPDUNHWIRUD
JRRG VXFK DV WKDW RFFXUULQJ LQ SXEOLFO\ IXQGHG KHDOWK FDUH
V\VWHPV VXUYH\V FDQ EH XVHG WR GLUHFWO\ DVN SDUWLFLSDQWV WR
UHSRUWWKHLU:73RUZLOOLQJQHVVWRDFFHSW:7$WKHJDLQRU
ORVVRIDK\SRWKHWLFDOJRRGRUVHUYLFH9DOXHVHOLFLWHGDUHWKHQ
UHJDUGHGDVDYDOXHLQGLFDWRUDQGPHDVXUHRIWKHGHPDQGIRU
WKHJRRG>@7KLVDOORZVDGLUHFWYDOXDWLRQIRUWKH&VZKLFK
FRXOG EH XVHG ZLWKLQ D FRVWEHQHILW DQDO\VLV &%$ 7KH
DSSOLFDWLRQRI:73PHWKRGRORJ\FDQSURYLGHLQVLJKWVLQWRZKDW
SHRSOH YDOXH RU QRW LQ IXWXUH GLJLWDO KHDOWK VHUYLFHV DQG
WKHUHIRUHLQIRUPERWKFRPPHUFLDOHQGHDYRUVWRSURYLGHZKDW
WKHPDUNHWZDQWVDQGZLOOSD\IRUDQGDOVRWKHSODQQLQJRIKHDOWK
DQG FDUH VHUYLFHV LQ D IXWXUH ZKHUH KHDOWK FDUH ZLOO PRVW
FHUWDLQO\ EH VXSSRUWHG E\ GLJLWDO SURGXFWV ,Q WKLV VWXG\ WKH
DSSURDFK SURYLGHV DQ LQGLFDWLRQ RI SHRSOH¶V YDOXDWLRQ RI D
FKDQJHLQWKH&V
7KH VWXG\ GHVLJQ ZDV D VHOIFRPSOHWH VWDWHG SUHIHUHQFH
RSHQHQGHG :73 VXUYH\ HPEHGGHG ZLWKLQ D TXHVWLRQQDLUH
ZKLFKDOVRDVNHGUHVSRQGHQWVWRVHOIUHSRUWVRFLRGHPRJUDSKLF
LQIRUPDWLRQ WKHLU JHQHUDO KHDOWK VWDWXV DQG GHWDLOV RI DQ\
H[LVWLQJKHDOWKFRQGLWLRQVDVZHOODVUHSRUWWKHLUFXUUHQWDSS
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DQGGLJLWDOGHYLFHDQGVHUYLFHVRZQHUVKLSDQGXVDJH'DWDZHUH
FROOHFWHGWKURXJKWKHXVHRI:HEEDVHGVXUYH\SDQHOVDFFHVVHG
WKURXJK WKH VXUYH\ KRVW 5HVHDUFK1RZ ,Q H[FKDQJH IRU
FRPSOHWLQJVXUYH\VPHPEHUVZHUHRIIHUHGHFXUUHQF\SRLQWV
)RUDPLQXWHVXUYH\WKH\UHFHLYHDSSUR[LPDWHO\86
3DQHOLVWVDFFUXHWKLVDVHFXUUHQF\DQGFDQH[FKDQJHLW
IRUJRRGV
6DPSOH
'DWD ZHUH FROOHFWHG IURP  FRKRUWV RI SDUWLFLSDQWV )LUVW
5HVHDUFK1RZFRQWDFWHG8.EDVHGSDQHOPHPEHUVWRFUHDWHD
UHSUHVHQWDWLYH VDPSOH EDVHG RQ DJH JHQGHU DQG LQFRPH
GHPRJUDSKLFV6HFRQGDVXEVDPSOHZKRVHFKDUDFWHULVWLFVPLUURU
WKRVH RI GDOODV FRPPXQLWLHV D GDOODVOLNH VDPSOH JDYH WKH
RSSRUWXQLW\ WR JHQHUDWH D :73 HVWLPDWLRQ IRU WKRVH FLWL]HQV
FXUUHQWO\EHLQJWDUJHWHGE\GDOODVDQGVLPLODU1DWLRQDO+HDOWK
6HUYLFH1+6LQLWLDWLYHV
)ROORZLQJJXLGDQFHRQRSWLPDOVDPSOHVL]HVIRU&9RSHQHQGHG
TXHVWLRQVLWZDVSUHGLFWHGWKDWDVDPSOHVL]HRIQROHVVWKDQ
 ZDV UHTXLUHG >@ 7R XQGHUWDNH VXEJURXS DQDO\VHV E\
LQFOXGLQJ D FRKRUW GDOODVOLNH VDPSOH DQG WR WDNH LQWR
FRQVLGHUDWLRQ WKH SUHYDOHQFH RI PXOWLPRUELGLW\ LQ WKH 8.
SRSXODWLRQDGYLFHZDVVRXJKWIURPDVWDWLVWLFLDQDQGH[LVWLQJ
OLWHUDWXUHDQGWKHVDPSOHVL]HZDVLQFUHDVHGWRDSSUR[LPDWHO\
>@
6XUYH\'HVLJQ
&RQWH[WXDO,QIRUPDWLRQ
3LYRWDOWRWKHVXFFHVVDQGDFFXUDF\RIYDOXDWLRQVGHULYHGIURP
&9VWXGLHVLVWKHGHYHORSPHQWRIUHDOLVWLFSODXVLEOHVFHQDULRV
ZKLFK DUH WKHQ SUHVHQWHG WR LQGLYLGXDOV 3RRUO\ GHVLJQHG
FRJQLWLYHO\ EXUGHQVRPH VXUYH\V ZKLFK UHVSRQGHQWV ILQG
XQUHDOLVWLFFDQJHQHUDWHELDVHGUHVSRQVHVDQGFDQXQGHUPLQH
WKHUHOLDELOLW\RIWKHLU:73RU:7$HVWLPDWHV>@%HIRUH
FRPSOHWLQJ WKH :73 WDVN UHVSRQGHQWV ZHUH SUHVHQWHG ZLWK
FRQWH[WXDOLQIRUPDWLRQVHH0XOWLPHGLD$SSHQGL[
5HVSRQGHQWVZHUHWKHQSUHVHQWHGZLWKDK\SRWKHWLFDOP+HDOWK
DSSFDOOHG+HDOWK\&RQQHFWLRQV WKDWZDVGHVLJQHGWRGHVFULEH
WKHEURDGHU OLIHVW\OHDQGZHOOEHLQJRXWFRPHV WKH&V WKDW
ZHUHHPEHGGHGDVSDUWRIWKHGDOODVSURJUDPDVGHVFULEHGLQ
7DEOH
:LOOLQJQHVVWR3D\4XHVWLRQV
$NH\FRQVLGHUDWLRQRIDVWDWHGSUHIHUHQFH:73VWXG\LV WKH
W\SHRIK\SRWKHWLFDOSD\PHQWYHKLFOH XVHGWRJHQHUDWHPRQHWDU\
YDOXHV7KHSD\PHQWYHKLFOHPXVWEHUHDOLVWLFWRDYRLGSURYRNLQJ
D UHMHFWLRQRI WKH WDVN >@ )RU WKH SXUSRVH RI WKLV VWXG\ D
PRQWKO\VXEVFULSWLRQIHHZDVXVHG%RWKDEVROXWHDQGPDUJLQDO
:73 TXHVWLRQV ZHUH LQFOXGHG >@ $Q RSHQHQGHG :73
TXHVWLRQFRQILUPHGWKHSDUWLFLSDQWV¶DEVROXWH:73IRUDFFHVV
WRWKHDSSDQGWKHLUPDUJLQDO:737KHDEVROXWH:73TXHVWLRQ
ZDVIUDPHGZLWKSDUWLFLSDQWVDVNHGWRFRQVLGHUWKHLU:73LQ
UHODWLRQWRZKDWWKH\FXUUHQWO\SD\WRVWD\FRQQHFWHGWRRWKHUV
LH PRELOH EURDGEDQG FKDUJHV DQG IRU KHDOWK EHQHILWV LH
P+HDOWKDSSVRUJ\PPHPEHUVKLSV7KLVZDVWRHQVXUHWKDW
:73IRUWKHSK\VLFDOP+HDOWKIHDWXUHVZDVVLPLODUWRWKDWIRU
WKHFXUUHQWP+HDOWKDQGKHDOWKVHUYLFHPDUNHWV+RZHYHUWKH
UHVHDUFKWHDPDFNQRZOHGJHGWKDWVXFKIUDPLQJFRXOGLQWURGXFH
ELDVLQWRWKH:73UHVXOWVE\DVNLQJUHVSRQGHQWVWRVWDWHD:73
OLQNHG WR WKHLU FXUUHQW VSHQGLQJ RQ VLPLODU KHDOWK RU GLJLWDO
VHUYLFHVDQGZRXOGQRWIXOO\FDSWXUHWKHUHVSRQGHQWV¶YDOXDWLRQ
RIWKHKHDOWKEHQHILWVRIDQLPSURYHPHQWLQWKHLUVHQVHRIWKH
&V7KHUHIRUHWKHPDUJLQDO:73TXHVWLRQDVNHGSDUWLFLSDQWV
WR FRQVLGHU WKH PD[LPXP WKH\ ZRXOG EH ZLOOLQJ WR SD\ IRU
LPSURYHG OHYHOV RI &V IURP WKHLU FXUUHQW &V¶ VLWXDWLRQ
&DSWXULQJ ERWK WKHVH UHVXOWV DOORZV IRU WKH UHVHDUFKHUV WR
XQGHUVWDQGWKHYDOXHSODFHGRQWKHKHDOWKLPSURYHPHQWH[SHFWHG
DQGWKHYDOXHIRUWKHSURGXFWRUVHUYLFHQHHGHGWRSURGXFHWKHVH
6RFLRGHPRJUDSKLFDQG(FRQRPLF&KDUDFWHULVWLFV
2XU K\SRWKHVLV ZDV WKDW JHQHUDO KHDOWK FRPSOHWH SK\VLFDO
PHQWDODQGVRFLDOZHOOEHLQJDQGH[SHULHQFHVRIOLYLQJZLWK
ORQJWHUPKHDOWKFRQGLWLRQVZHUHOLNHO\WRDIIHFWYDOXDWLRQVIRU
WKH&VDQGWKDWSDUWLFLSDQWV¶IDPLOLDULW\ZLWKPRELOHWHFKQRORJ\
DQGP+HDOWKDSSVPD\OHDGWRDKLJKHU:73IRUWKH+HDOWK\
&RQQHFWLRQV DSS5HVSRQGHQWVZHUHDVNHGWRUDWHWKHLURYHUDOO
JHQHUDO KHDOWK DQG ZHOOEHLQJ IURP H[FHOOHQW WR SRRU :KHQ
UHIHUULQJ WR ORQJWHUP FRQGLWLRQV WKH H[DPSOHV RI DVWKPD
GLDEHWHV FDQFHU SVRULDVLV OXQJ GLVHDVH KHDUW GLVHDVH DQG
GHSUHVVLRQ ZHUH SURYLGHG WR UHVSRQGHQWV WR GHPRQVWUDWH WKH
GLYHUVLW\RIFRQGLWLRQVWKH\VKRXOGFRQVLGHUZKHQGHVFULELQJ
WKHLU RZQ KHDOWK ,Q DGGLWLRQ ZH K\SRWKHVL]HG WKDW \RXQJHU
XVHUV FRXOG KDYH D KLJKHU :73 PRUH ULVN WDNLQJ DQG PRUH
IDPLOLDUZLWKQHZHUWHFKQRORJLHVKRZHYHUZHDFNQRZOHGJHG
WKDWWKLVKDGWREHEDODQFHGZLWKWKHOLNHOLKRRGWKDWWKHLULQFRPHV
ZLOOOLNHO\EHORZHU)LQDOO\ZHH[SHFWHGDQLQFRPHHIIHFWZLWK
WKRVHZLWKKLJKHULQFRPHVDQGZLWKPRUHGLVSRVDEOHLQFRPH
UHSRUWLQJDKLJKHU:73
7R H[DPLQH WKHVH SRVVLEOH LQIOXHQFHV TXHVWLRQV RQ KHDOWK
VHOIUHSRUWHGJHQHUDOKHDOWKORQJWHUPKHDOWKFRQGLWLRQVDQG
PHGLFDWLRQ KLVWRU\ RZQHUVKLS RI DQG DFFHVVLELOLW\ WR
WHFKQRORJLHVFRPSXWHUVVPDUWSKRQHVLQWHUQHWSUHYLRXVKHDOWK
DSSV¶KLVWRU\DQGWRWDOPRQWKO\VSHQGLQJRQWHFKQRORJ\DJH
DQGWRWDODQQXDOLQFRPHZHUHLQFOXGHGLQWKHVXUYH\
9DOLGLW\7HVWLQJ3LORW6XUYH\
7RWHVWWKHIDFHYDOLGLW\RIWKHVXUYH\DQGWKHVXLWDELOLW\RIWKH
RSHQHQGHGTXHVWLRQIRUPDWDVRIWSLORWVXUYH\ZDVFRQGXFWHG
Q EHIRUHWKHPDLQ:HEEDVHGVXUYH\)URPWKHVHUHVXOWV
ZHZHUHDEOHWRWHVWWKHYDOLGLW\RIRXUVXUYH\DQGZKHWKHURXU
RSHQHQGHG:73TXHVWLRQIRUPDWZDVVXLWDEOHDQGXQGHUVWRRG
E\SDUWLFLSDQWV1RUHVSRQGHQWVZHUHUHSRUWHGWRKDYHVWUXJJOHG
ZLWKWKHWDVNRUZHUHXQDEOHWRFRPSOHWH
$QDO\VLV
6WDWD6(VRIWZDUH6WDWD&RUSZDVXVHGWRDQDO\]HWKHGDWD
>@7RHVWLPDWHDGHPDQGIXQFWLRQIRUWKH&VDQGWKHPHDQ
:73 OLQHDU UHJUHVVLRQ DQDO\VHV ZHUH XVHG 7KH RSHQHQGHG
:73 ZDV XVHG DV WKH FRQWLQXRXV GHSHQGHQW YDULDEOH
6RFLRHFRQRPLFFKDUDFWHULVWLFVRIWKHSDUWLFLSDQWVZHUHXVHGDV
SUHGLFWRU LQGHSHQGHQW YDULDEOHV 7KLV DOORZHG IRU WKH
RSSRUWXQLW\ WR WHVW DQG SURILOH :73 )XUWKHUPRUH WKH SLORW
VWXG\GDWDGHPRQVWUDWHGWKHZLGHUDQJHRI:73UHVSRQVHVDQG
SUHYDOHQFHRI]HURUHVSRQVHV=HURYDOXDWLRQVDUHFRPPRQLQ
WKLVIRUPRIVWXG\DVWKHJRRGRUVHUYLFHLQTXHVWLRQLVD8.
KHDOWKDSSDQGZRXOGEHSDUWRIWKHVXLWHRI1+6VHUYLFHVZKLFK
DUHDOOIUHHDWSRLQWRIXVHFRYHUHGE\WD[DWLRQDQGWKXVWKHUH
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DQGWKHWRWDOPRQWKO\SD\PHQWIRUSKRQHVDQGLQWHUQHWXVDJH
DQGDGGLWLRQDOIHDWXUHVZHUHQRWLQGLFDWRUVIRUKLJKHU:73
)RUERWKFRKRUWVSUHYLRXVDPRXQWVSHQWRQKHDOWKDSSVDFWHG
DVDVLJQLILFDQWSRVLWLYHSUHGLFWRURI:73\HWWKHHIIHFWZDV
PLQLPDO7KHVHOLQHDUUHJUHVVLRQUHVXOWVRQIDPLOLDULW\
DQGDFFHVVLELOLW\WRP+HDOWKDQGWHFKQRORJ\GHPRQVWUDWHWKDW
DVLGH IURP WKH 8. SRSXODWLRQ FRKRUW¶V SRVLWLYH DVVRFLDWLRQ
EHWZHHQFXUUHQWSD\PHQWVIRUSKRQHLQWHUQHWDQGDGGLWLRQDO
IHDWXUHV DQG KLJKHU :73 KDYLQJ DFFHVV WR D FRPSXWHU DQG
LQWHUQHWLVQRWDFOHDULQGLFDWRURIKLJKHUYDOXHDQG:73IRU
P+HDOWKDQGZDVVKRZQWREHDQHJDWLYHLQGLFDWRURI:73LQ
WKH 8. SRSXODWLRQ FRKRUW VHH 0XOWLPHGLD $SSHQGL[  IRU
IXUWKHUGHWDLOV
Discussion
3ULQFLSDO)LQGLQJV
'UDZLQJRQGDWD IURPFRKRUWVZHKDYHGHPRQVWUDWHG WKDW
ERWK WKH JHQHUDO 8. SRSXODWLRQ DQG D FRKRUW ZKRVH
FKDUDFWHULVWLFVDUHVLPLODUWRWKRVHDOUHDG\UHFHLYLQJDODUJHVFDOH
GLJLWDO KHDOWK SURJUDP YDOXHG ERWK WKH DFFHVV WR LPSURYHG
EURDGHUZHOOEHLQJ&VDQGWKHGHYHORSPHQWRIDQP+HDOWK
DSSVXFKDV+HDOWK\&RQQHFWLRQV7KLV:73VWXG\UHYHDOHGD
SRVLWLYHYDOXDWLRQRIWKH&VRI86SHUDQQXPIRU
WKHJHQHUDO8.SRSXODWLRQFRKRUW¶VDEVROXWH:73YDOXHVDQG
DYDOXHRI86IRUWKHPDUJLQDO:73LHWRPRYH
SDUWLFLSDQWVIURPWKHLUFXUUHQW&V¶SRVLWLRQWRWKHKLJKHVWOHYHO
RI &V ,Q DGGLWLRQ WKH GDOODVOLNH FRKRUW¶V DEVROXWH :73
YDOXHGWKH&VP+HDOWKDSSDW86DQGDYDOXHRI
 86  IRU WKH PDUJLQDO :73 %\ LQFRUSRUDWLQJ
TXHVWLRQV DERXW ERWK WKHVH IRUPV RI :73 ZH ZHUH DEOH WR
HYLGHQFH SRVLWLYH YDOXDWLRQV IRU ERWK WKH SRVVLELOLW\ RI WKH
LPSURYHPHQW LQ WKHLU VHQVH RI HDFK RI WKH &V¶ OLIHVW\OH
FRPSRQHQWVIURPWKHLUFXUUHQW&V¶H[SHULHQFHPDUJLQDO:73
DQG DOVR IRU WKH YDOXH IRU WKH DSS LWVHOI DEVROXWH :73
7KHUHIRUH WKH VWXG\¶V UHVXOWV OHQG WKHPVHOYHV WR D ZLGHU
HYLGHQFHEDVH WKDQ MXVWP+HDOWKDSSVDQG VROXWLRQVDQGFDQ
GHPRQVWUDWHWKDWLQYHVWPHQWLQRWKHUDFWLYLWLHVRUVHUYLFHVZKLFK
VHHNWRIRVWHULPSURYHPHQWLQ&VOLIHVW\OHFRPSRQHQWVPD\
DOVREHDZRUWKZKLOHLQYHVWPHQWLQUHVRXUFHDOORFDWLRQ
)XUWKHUPRUH WKH VWXG\ LOOXVWUDWHV WKDW IRU WKH JHQHUDO 8.
SRSXODWLRQ FRKRUW WKLV :73 ZDV SRVLWLYHO\ DIIHFWHG E\
SDUWLFLSDQWV¶H[LVWLQJVHQVHRIFRQQHFWLRQWRVRFLDOFDUHVHUYLFHV
DQGKDYLQJFXUUHQWFRQQHFWLRQVWRKHDOWKFDUHVHUYLFHVRUVWDII
&RQYHUVHO\GDOODVOLNHUHVSRQGHQWVZKRIHOWWKH\DOUHDG\KDG
DVHQVHRIFRQWUROLQWKHLUKHDOWKDQGZHOOEHLQJPDQDJHPHQW
GHPRQVWUDWHGDQLQYHUVHUHODWLRQVKLSWR:736XFKVHQVLWLYLW\
WRLQGLYLGXDOQHHGVDQGSUHIHUHQFHVPD\UHSUHVHQWDFRVWO\RU
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WLPHFRQVXPLQJGHYHORSPHQWSURFHVV\HWWKHVHUHVXOWVIXUWKHU
HYLGHQFHWKHFKDOOHQJHVDVVRFLDWHGZLWKREWDLQLQJFRQVLVWHQW
KRPRJHQRXVSUHIHUHQFHVIURP:73VXUYH\VRIGLJLWDOKHDOWK
SURJUDPV
,QDGGLWLRQWKHYDOXDWLRQVDUHEDVHGRQWKHXQGHUVWDQGLQJWKDW
WKH+HDOWK\&RQQHFWLRQV P+HDOWKDSSZDVDJHQHUDOL]DEOHQRW
GLVHDVH VSHFLILF P+HDOWK VHUYLFH VXLWDEOH IRU WKH ZKROH
SRSXODWLRQ7KHUHVHDUFKWHDPHQYLVDJHGWKDWWKH&VOLIHVW\OH
FRPSRQHQWVZHUHDVSHFWVRIKHDOWKDQGZHOOEHLQJWKDWFRXOG
EHYDOXDEOHIRUDOOXVHUVQRWMXVWWKRVHFXUUHQWO\VXIIHULQJIURP
DQLOOQHVV7KHUHVXOWVKLJKOLJKWHGWKDWIRUERWKFRKRUWVEHWWHU
VHOIUHSRUWHGKHDOWKZDVSRVLWLYHO\DVVRFLDWHGZLWK:73DQG
ORQJWHUPLOOQHVVZDVQRWDIDFWRUWKDWLQIOXHQFHGUHVSRQGHQWV¶
:73ZKHUHDVUHJXODUPHGLFDWLRQZDVDVVRFLDWHGZLWKKLJKHU
:73LQWKHJHQHUDO8.SRSXODWLRQFRKRUW7KHODFNRIFODULW\
RQWKHUHODWLRQVKLSEHWZHHQDSHUVRQ¶VKHDOWKKHDOWKEHKDYLRUV
DQG:73IRUDQDSSVXFKDV+HDOWK\&RQQHFWLRQV LQWKHUHVXOWV
VXJJHVW WKDW WKH WUXH YDOXH RI DQ DSS VXFK DV +HDOWK\
&RQQHFWLRQV FRXOGEHLQYHVWLJDWHGIXUWKHUZLWKDPRUHGHWDLOHG
IRFXVRQW\SHVRIKHDOWKSK\VLFDODQGPHQWDOZHOOEHLQJDQG
GLVHDVHW\SHV7KHVWUHQJWKRIWKLVVWXG\LVWKDWLWVKRZVWKHUH
LVDQLQKHUHQWYDOXHIRUWKH&VIRUPXOWLSOHW\SHVRIXVHUVZLWK
GLIIHULQJ KHDOWK QHHGV DQG VWDWXV DQG WKXV SURYLGHV LQLWLDO
HYLGHQFH RI WKH QHHG IRU IXUWKHU LQYHVWLJDWLRQ RI WKH UROH RI
P+HDOWKWRLPSURYHOLIHVW\OH([DPLQDWLRQRIVRFLRGHPRJUDSKLF
DQGHFRQRPLFIDFWRUVDQGIDPLOLDULW\ZLWKP+HDOWKWHFKQRORJ\
GHPRQVWUDWHG VRPH XVHU WUDLWV WKDW PD\ KHOS LQIRUP IXWXUH
GHYHORSPHQWRIVLPLODUP+HDOWKDSSV$JHZDVVKRZQWRDFW
DV D SUHGLFWRURI KLJKHU:73 LQERWK FRKRUWVZLWK\RXQJHU
UHVSRQGHQWV EHLQJ ZLOOLQJ WR SD\ PRUH IRU WKH DSS )HPDOH
UHVSRQGHQWVZHUHVKRZQWRKDYHDORZHU:73WKDQWKHLUPDOH
FRXQWHUSDUWV LQ WKHGDOODVOLNHFRKRUW%H\RQGKLJKHUFXUUHQW
VSHQGLQJ RQ GLJLWDO GHYLFHV DQG KHDOWK DSSV DV LQGLFDWRUV RI
KLJKHU :73 QR FOHDU WUHQGV ZHUH VKRZQ DFURVV LQWHUQHW
FRPSXWHURUVPDUWSKRQHDFFHVVDQGXVH,QIDFWDOWKRXJKWKH
GDOODVOLNH FRKRUW UHVXOWV VKRZHG QR VWDWLVWLFDOO\ VLJQLILFDQW
WUHQGV WKH JHQHUDO 8. SRSXODWLRQ UHVXOWV VKRZHG RZQLQJ D
KRPHFRPSXWHUDQGXVLQJLWUDUHO\DQGEHLQJUHJXODUXVHUVRI
LQWHUQHWDVQHJDWLYHO\DVVRFLDWHGZLWK:737KLVYDULDELOLW\LQ
WKH UHVXOWVKLJKOLJKWVDFOHDUQHHGIRUPRUH UHVHDUFKRQKRZ
W\SH RIGLJLWDOSODWIRUPRUDFFHVVLELOLW\RSWLRQVPD\LPSDFWWKH
VXFFHVVRIP+HDOWKDSSVDQG WKH LQYHVWPHQW LQXSVNLOOLQJRI
XVHUV UHTXLUHG ,PSRUWDQWO\ LW VXJJHVWV WKDW LW LV LQFRUUHFW WR
DVVXPHWKDWOHYHOVRIDFFHVVWRVPDUWSKRQHVRUWKHLQWHUQHWFDQ
EH XVHG WR UHOLDEO\ SUHGLFW XSWDNH RI GLJLWDO KHDOWK VHUYLFHV
6XUSULVLQJO\GHVSLWHRWKHUFRVWLQGLFDWRUVDFWLQJDVLQGLFDWRUV
RI:73DQLQFUHDVHLQWRWDOKRXVHKROGLQFRPHZDVQRWVKRZQ
WRKDYHWKHH[SHFWHGVLJQLILFDQWWUHQGRQ:737KHUHZDVDQ
LQFUHDVH LQ :73 UHODWLYH WR WKH UHIHUHQFH OHYHO RI OHVV WKDQ
 86KRZHYHUWKLVZDVQRWVLJQLILFDQWEH\RQG
WR86WR6XFKFRQIRXQGHUV
VXJJHVWWKDWDOWKRXJKRXUVWXG\GHPRQVWUDWHVWKDWWKHUHLVFOHDU
HYLGHQFHWRVXSSRUWWKHUDWLRQDOHIRUGHYHORSLQJP+HDOWKDVD
QHZVXSSRUWLQJPHWKRGIRUKHDOWKFDUHGHOLYHU\LQKHUHQWO\WKHLU
XVHRUDSSURSULDWHQHVVPD\QRWEHVROHO\UHOLDQWRQLQFRPHEXW
SHUKDSVH[LVWLQJIDPLOLDULW\DQGDFFHSWDQFHIRUWKHVHIRUPVRI
KHDOWKUHODWHGWHFKQRORJLHVDVDQRUPRUSDUWRIGDLO\URXWLQH
/LPLWDWLRQV
$OLPLWDWLRQRI WKHGDOODVHYDOXDWLRQLV WKDW LPSDFWRQKHDOWK
DQGVRFLDOFDUHUHVRXUFHXVHZDVQRWFDSWXUHG:HFDQKRZHYHU
FRPSDUHRXU:73UHVXOWVZLWKERWKWKHFRVWRIDGDOODVW\SH
SURGXFWDQGDOVRWKHFRVWRIWKHGDOODVSURJUDP7KHFRVWRIDQ
DSSFDQUDQJHIURPIUHHWRVDQGV>@GHSHQGHQW
RQ WKH W\SH RI DSS 7KH GDOODV SURJUDP LQFOXGHG FRVWV RI
UHFUXLWLQJ DQG UHDFKLQJ XVHUV DQG LQWHURSHUDELOLW\ FRVWV LH
HQDEOLQJ ZRUN WR LQWHJUDWH WKH DSSV ZLWK KHDOWK UHFRUGV DQG
VRFLDOFDUHV\VWHPV)XUWKHUUHVHDUFKZRXOGHQDEOHWKHVH:73
UHVXOWV WR EH XVHG LQ D &%$ IUDPHZRUN >@ 7R GR WKLV
ORQJHUWHUPIROORZXSZRXOGEHUHTXLUHGWRFDSWXUHLPSDFWRQ
KHDOWK DQG VRFLDO FDUH UHVRXUFH XVH DQG DQ\ SRWHQWLDO
FRVWVDYLQJVIRUH[DPSOHDQDWWULEXWDEOHUHGXFWLRQLQKRVSLWDO
DGPLVVLRQVLQDGGLWLRQWRWKHFRVWRIDQDSSLWVHOI
7KH RSHQHQGHG :73 DSSURDFK LV W\SLFDOO\ DVVRFLDWHG ZLWK
ODUJHYDOXHVVNHZHGGDWDDQG]HURV>@:HKDYHIRXQGWKLV
WREHWKHFDVHLQWKLVVWXG\KRZHYHUWKURXJKWKHGHFLVLRQWR
FDSWXUHGDWDRQERWKDEVROXWHDQGPDUJLQDO:73ZHZHUHDEOH
WRPLWLJDWHWKHHIIHFWRIDQFKRULQJELDV7KHVWXG\ZDVDEOHWR
GHWHUPLQHYDOXHRIERWKWKHGHYHORSPHQWRIP+HDOWKDSSVDQG
RIXVHUV¶LPSURYLQJWKHLUVHQVHRIWKH&V>@
$QRWKHU OLPLWDWLRQ RI WKLV VWXG\ LV WKH 8. FRQWH[W DQ
HQYLURQPHQWLQZKLFKWKHUHLVIUHHXQLYHUVDODFFHVVWRKHDOWK
FDUH:73PLJKWEHTXLWHGLIIHUHQWLQDIHHSD\LQJHQYLURQPHQW
IRUH[DPSOHWKH8QLWHG6WDWHVZKHUHXVHRIP+HDOWKDSSVWR
DYRLGDWWHQGLQJWUDGLWLRQDOKHDOWKFDUHSURIHVVLRQDOVPLJKWEH
YDOXHGGLIIHUHQWO\
5HVHDUFKHUV VXFKDV.ODVQMDDQG3UDWW >@KDYHKLJKOLJKWHG
KRZDGYDQFHPHQWVLQP+HDOWKWHFKQRORJ\FRXOGLIGHOLYHUHG
LQDVHQVLWLYHDQGDSSURSULDWHPDQQHUQRWRQO\EHHIIHFWLYHIRU
VROHO\ VSHFLILF GLVHDVH PDQDJHPHQW RU JHQHUDO KHDOWK
LPSURYHPHQW EXW FRXOG DOVR OHYHUDJH VRFLDO QHWZRUNV DQG
FRPPXQLWLHVWRVXSSRUWRQHDQRWKHU7KLVZRXOGDOORZYLUWXDO
QHWZRUNVRUFRPPXQLWLHVRIXVHUVZLWKVLPLODUJRDOVRUORFDWLRQ
WRFRQQHFWWRRQHDQRWKHU
&RQFOXVLRQV
7KLVVWXG\GHPRQVWUDWHVWKDWDOWKRXJKFRQVXPHUVYDOXHP+HDOWK
VROXWLRQVWKDWSURPRWHZHOOEHLQJVRFLDOFRQQHFWLYLW\DQGKHDOWK
FDUHFRQWUROP+HDOWKLVQRWXQLYHUVDOO\HPEUDFHGDQGPRUH
UHVHDUFKLVQHHGHGWRXQGHUVWDQGWKHUHODWLRQVKLSEHWZHHQKHDOWK
VWDWXVRI WKHSRWHQWLDOXVHUDQGKRZ WR WDLORUDQDSSVXFKDV
+HDOWK\&RQQHFWLRQV WRVXLWWKHLUQHHGV)XUWKHUPRUHWKHVWXG\
HYLGHQFHVWKDWDFFHVVLELOLW\DQGXVHRIVPDUWSKRQHVLQWHUQHW
RU FRPSXWHUV GR QRW HTXDWH WR :73 IRU P+HDOWK DSSV )RU
P+HDOWKWRDFKLHYHLWVSRWHQWLDODSSVQHHGWREHWDLORUHGWRWKH
DFFHVVLELOLW\ DQG KHDOWK QHHGV RI WKH XVHU DQG PRUH
XQGHUVWDQGLQJ RI ZKDW KLQGHUV WKH XVH RU DFFHSWDELOLW\ RI
P+HDOWKDSSVWRHYHQWKHPRVWIUHTXHQWXVHUVRIPXOWLSOHGLJLWDO
WHFKQRORJLHV LV UHTXLUHG $ NH\ FKDOOHQJH LV KRZ WR HQJDJH
SHRSOH ZLWK ORQJWHUP FRQGLWLRQV WR HQFRXUDJH XSWDNH RI
P+HDOWKDSSV7KLVQRYHODSSOLFDWLRQRI:73LQDGLJLWDOKHDOWK
FRQWH[WSUHVHQWVDFRPSHOOLQJHFRQRPLFDUJXPHQWIRUIXUWKHU
UHVHDUFK DQG IXWXUH LQYHVWPHQW LQ ERWK LPSURYLQJ WKH
DFFHVVLELOLW\DQGZKHUHQHFHVVDU\XSVNLOOLQJWKHSRSXODWLRQWR
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SURPRWH DFFHVV DQG H[SHGLWH XSWDNH DQG XWLOL]DWLRQ RI VXFK GLJLWDOKHDOWKDQGZHOOEHLQJDSSV

$FNQRZOHGJPHQWV
7KHDXWKRUVZLVKWRH[SUHVVWKHLUWKDQNVWRWKHIXQGLQJERG\,QQRYDWH8.WKHGDOODVFRPPXQLWLHVDQGWKHGDOODVHYDOXDWLRQ
DGYLVRU\ERDUG7KHDXWKRUVZRXOGDOVROLNHWRDFNQRZOHGJHWKHZLGHUGDOODVHYDOXDWLRQWHDPLQFOXGLQJ$QGUHZ%ULJJV$OLVRQ
'HYOLQ&DWKHULQH2¶'RQQHOO6LREKDQ2¶&RQQRU5XWK$JEDNRED6DUDK%DUU\DQG6WHSKHQ%UHZVWHU7KHGDOODVSURJUDPZDV
IXQGHGE\,QQRYDWH8.IRUPHUO\NQRZQDVWKH8.7HFKQRORJ\6WUDWHJ\%RDUG7KHYLHZVH[SUHVVHGLQWKLVSDSHUDUHWKRVHRI
WKHDXWKRUV¶DQGQRWQHFHVVDULO\WKRVHRI,QQRYDWH8.RUDQ\RIWKHGDOODVIXQGLQJERGLHV
$XWKRUV
&RQWULEXWLRQV
00%)600/DQG(*DVSDUWRIWKHZLGHUGDOODVWHDPFRQFHLYHGDQGGHVLJQHGWKHGDOODVHYDOXDWLRQIUDPHZRUNDQGVHFXUHG
IXQGLQJIRUWKLVVWXG\(0(*DQG)60FRQFHLYHGWKH:73HPEHGGHGVWXG\&6(0DQG(*GHVLJQHGWKH:73VWXG\&6
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UHVXOWV&6DQG(*GUDIWHGWKHSDSHUDQG(00/DQG)0FRQWULEXWHGWRWKHUHGUDIWLQJ$OODXWKRUVDSSURYHGWKHILQDOGUDIWIRU
VXEPLVVLRQ
&RQIOLFWVRI,QWHUHVW
1RQHGHFODUHG
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0XOWLPHGLD$SSHQGL[
/LQHDUUHJUHVVLRQUHVXOWVRIFRKRUWV¶VRFLRGHPRJUDSKLFDQGHFRQRPLFFKDUDFWHULVWLFVDQGZLOOLQJQHVVWRSD\DQGIDPLOLDULW\DQG
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